Background: Well-managed pain is associated with faster recovery,
P ain management has been increasingly recognized as an element of high quality patient care, yet studies have shown deficiencies in emergency department (ED) pain management, 1 especially in children. 2 Resolution of pain and perception of pain have also been documented as one of the top indicators of patient and parent satisfaction, which is an important measure of quality in the pediatric ED. 3 Children are particularly susceptible to pain, even when caused by simple procedures. Wellmanaged pain has been associated with faster recoveries, fewer complications, and decreased use of health care resources. 4 The American Academy of Pediatrics (AAP) has declared that acute pain is a serious issue for many children and can cause serious physiologic, psychological, and behavioral damage. Pain is often undertreated due to insufficient knowledge among caregivers as well as inadequate application of the said knowledge. 5 It has been shown that educational outreach and reminders can be significantly effective at narrowing the education or knowledge gap that often is needed to change provider behavior. 6 The AAP recommends that one should try to expand the knowledge base of caregivers relating to pain, to advocate for appropriate treatment, and conduct more research to increase strategies for better pain management of children.
Barriers to proper pain control that have been described in the literature include inadequate education, reliance on overt patient indicators of pain such as grimacing and complaining, difficulty assessing pain in young children who cannot speak, 1 unfamiliarity with new products or techniques, fear of adverse affects of medication, and the extra time it takes to administer or apply the medication. 2 LET gel (lidocaine 4%, epinephrine 0.1%, and tetracaine 0.5%) is a topical anesthetic that is routinely used before laceration repair. LET gel offers many advantages for repair of tissue laceration including epinephrine-induced vasoconstriction, promotion of dry surfaces required for tissue adhesive laceration repair, and reduction of discomfort. 1 Topical anesthetics have been shown to improve procedural success rates and reduce procedural times, likely due to decreased patient movement, 2 due to pain reduction. 7 Taddio et al 7 demonstrated this by performing a double-blind randomized controlled trial proving that liposomal lidocaine was associated with higher intravenous cannulation success rates, less pain, and shorter procedure times when compared with placebo. Baxter and colleagues 8 reported similar results when using topical anesthetics before lumbar punctures. They showed that the use of local topical anesthetics were associated with higher lumbar puncture success rates. 8 Fein and Callahan 9 reported that using topical anesthetic in select patients that were thought to need intravenous cannulation would not cause delay in their care. LET has been shown to be a safe medication that could be applied at triage and was superior to placebo in pain reduction, 10 and moreover, if properly applied, LET can significantly reduce the need for injecting local anesthetics to the wound site, which is a cause of much anxiety and pain. 11 The objective of this study was to determine if a structured educational initiative could help improve LET application for topical anesthesia before laceration repair in a large urban pediatric ED. The secondary objective was to determine if these initiatives could improve the time to LET application.
METHODS
An educational quality improvement initiative was designed to improve topical anesthetic usage. We conducted a preintervention and postintervention analysis to assess the impact of an educational quality improvement project conducted in the pediatric ED of a tertiary children's hospital in New York with an annual census of approximately 42,000 patients.
One month before the intervention, a chart review was performed to document the percentage of children to which LET was applied before facial or scalp laceration repair. The study personnel reviewed all charts with the diagnosis of laceration, scalp laceration, facial laceration, chin laceration, simple laceration, complex laceration, wound, or open wound over the time studied. Charts were excluded if the wounds were being repaired by plastic surgeons or dentists, as in this institution dentists perform many of the oral lacerations, and those whose wounds involved the lips, ear lobes, or the tip of the nose.
Intervention
As a part of this initiative, the principal investigator held an instructional session at an ED multidisciplinary meeting. This meeting occurs routinely, once a month, and involves representatives from all facets of a pediatric ED, including physicians and nurses. The session consisted of a 15-minute didactic slide presentation used to describe LET gel, proper application techniques, indications and contraindications for use, and its safety profile.
After this session, an instructional poster intended to serve as a reminder and an educational tool regarding the use of LET for facial and scalp lacerations was displayed in the triage booth. The poster was intended to remind nurses and physicians of the indications for LET application as well as the contraindications and proper technique for application (Fig. 1.) The ED staff was aware of the quality improvement project; however, no day-to-day reminders or encouragement to use topical anesthetics was given. There were no incentives offered.
As per policy at our institution, triage nurses have the ability to place LET and request an order by a physician or nurse
practitioner. If the topical anesthetic was not placed by the triage nurse, a provider could either order the medication to be placed by the bedside nurse or apply it himself or herself. LET could be applied in triage, which can occur in the triage booth or the patient room depending on volume and staffing. Following these initiatives, we reviewed the charts of patients with facial or scalp lacerations for the month before the initiative (group 1), the month after the initiative (group 2), and 1 year after the initiative (group 3). We assessed if LET gel application and time to administration improved and if those improvements were sustainable. Our institutional review board approved the research protocol. All data were held in locked cabinets in the research office at our institution. All data were analyzed using SPSS version 22. P values for differences in percentage of LET application were calculated using the Fisher exact test, and the differences between times to LET application were calculated by using the Mann-Whitney U test.
RESULTS
After excluding those children whose wounds were repaired by plastic surgeons or dentists, and those whose wounds involved the lips, ear lobes, or tip of the nose, we reviewed a total of 138 charts. Before the initiative, only 57.4% of patients received LET gel before facial laceration repair with a mean time to application of 58.3 minutes. One month after the initiative, there was an increase in LET gel application by 20.1% (77.5% of patients received LET) with a reduction in time to application by 35.9 minutes (P < 0.05). In addition, these improvements demonstrated statistically significant sustainability 1 year later; 82.4% of patients received LET, as represented in Table 1 as group 3.
DISCUSSION
Every day in the pediatric ED, we perform many simple but painful and invasive procedures. A recent study in hospitalized pediatric patients in Canada revealed that 78% underwent at least 1 painful procedure, with an average of 6 or more procedures per child. 12 There are many known and proven ways to minimize the pain and anxiety that our pediatric patients experience. LET gel is a topical anesthetic that is safe, easy to apply without pain of injection, and proven to work. The usage of LET in this large, academic, and busy ED was as low as 57.4% before this initiative. It took an average of almost 1 hour until the LET application for the patients who received it. Simple educational initiatives were able to improve the use of topical anesthetics at our institution and drastically decrease the time the patients waited before the application of this important medication.
These improvements were noted to be sustainable 1 year after the initiative. There is now a culture of pain minimization. Application of topical anesthetics has become the standard practice. By using educational tools as part of a quality improvement initiative, we were able to significantly improve the rates of LET gel application for facial lacerations in children and decrease the time to administration of LET gel.
A primary reason that pain is often undertreated is insufficient knowledge about pain management among caregivers and the inadequate application of the said knowledge. 5 Grimshaw et al 6 explain that 1 way to overcome this barrier is through simple educational outreach and reminders. These techniques can be significantly effective at narrowing the education or knowledge gap that often is needed to change provider behavior. 6 The AAP also recommends that one should try to expand the knowledge base of caregivers relating to pain, to advocate for appropriate treatment, and conduct more research to increase strategies for better pain management of children.
A follow-up study could be designed to determine if such initiatives could increase preventative pain management when attempting venipuncture, intravenous cannulation, lumbar puncture, nonfacial laceration repair, and other painful procedures commonly performed in the pediatric ED. Future studies can examine the impact of these improvements on patient and parent satisfaction.
The results of this study do not only pertain to pain control alone. Although this study shows that an education-based quality initiative improved the application of topical anesthetic before facial or scalp laceration repair in children, the authors believe that using such education-based initiatives can be applied to any form of quality improvement in the pediatric ED.
Limitations
There are several limitations to our study that merit discussion. As with all retrospective chart reviews, the study is subject to the possibilities of incomplete documentation, difficulty interpreting documentation, and variance in how the data were recorded by different physicians.
This was a single-center study. As such, the patient population might not represent that of other EDs in other areas. However, the center in which the study was performed treats a large diverse group of patients representing both urban and rural communities made up of many different ethnicities.
Although the data were found to be statistically significant, the study size was relatively small with only 138 total charts reviewed. However, the n for each month studies were similar, which suggests that these numbers reflect the true numbers of patients seen with lacerations per month.
The study was performed before the implementation of electronic charting. As such, the investigators documenting time data based on what was written in the charts. This may or may not reflect the accurate time of LET application, which could potentially skew the time to LET data. There could have also been instances in which the provider placed LET and did not document so. However, this could be true with all patients in both groups.
CONCLUSIONS
Our study describes a successful educationally based quality improvement initiative. By instituting 2 simple educational tools, we were able to drastically improve the rate of application of the topical anesthetic LET to children undergoing facial or scalp laceration repair. These improvements were sustainable. We recommend consideration of implementation of such initiatives to better improve processes and quality in EDs and wards wherever medicine is practiced. 
